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DERWENT- ACC-NO : 1998-230234 
DERWENT-WEEK: 200482 

COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Host cell containing recombinant expression vector encoding Clostridium botulinum type B or 
E toxin - useful to treat humans and other animals at risk of intoxication with clostridial toxin 

INVENTOR: THALLEY, B S; WILLIAMS. J A 

PATENT-ASSIGNEE: OPHIDIAN PHARM INC (OPHIN), ALLERGAN BOTOX LTD (ALLR), 
ALLERGAN INC (ALLR), ALLERGAN SALES INC (ALLR) 

PRIORITY-DATA: 1996US-0704159 (August 28, 1996), 1995US-0405496 (March 16, 1995), 2003US- 
0354774 (January 30, 2003), 2002US-0271012 (October 15, 2002), 2003US-0729122 (December 5, 
2003), 2003US-0729039 (December 5, 2003), 2003US-0729527 (December 5, 2003), 2003US-0727898 
(December 4, 2003), 2003US-0728696 (December 5, 2003) 
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INT-CL (IPC): A6J. K 38/Q8; A6J. K 39/00; A6J. K 39/02; A6_l K 39/08; A6_l K 39/12; A61 K 39/38; 
A6J. K 39/395; C07 H 21/04; £07 K 14/33; C07 K 16/00; C07 K 16/12; C12 N 1/18; C12 N 1/2J.; C12 
N 5/Q6; £12 N 15/00; CU N 15/09; C12 N 15/63; C12 N 15/70; C12 N 15/74; C12 P 2J./02; C12 P 
21/04; C12 P 21/06; C12 P 21/08; C12 Q 1/68 

RELATED-ACC-NO: 1994-2 17494; 1994-27 1898 ; 1994-34 1765 ; 1996-230603 

ABSTRACTED-PUB-NO: WO 9808540A 
BASIC-ABSTRACT: 
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Host cell, containing a recombinant expression vector, which encodes a protein comprising at least a 
portion of a Clostridium botulinum type B or E toxin, is claimed. Also claimed are: (1) a host cell 
containing a recombinant expression vector, which encodes a fusion protein comprising a non-toxin 
protein sequence, preferably comprising a poly-histidine tract, and at least a portion, preferably 
comprising the receptor binding domain, of a C. botulinum type B or E toxin; and (2) a vaccine, 
preferably endotoxin free, comprising the fusion protein of (1), and preferably further comprising a 
fusion protein comprising a non-toxin protein sequence and at least a portion of C. botulinum type A 
toxin. 

USE - An antigen comprising the fusion protein can be used to generate a novel antibody (Ab) directed 
against a C. botulinum toxin (claimed). The vaccine and the Ab can be used to treat humans and other 
animals at risk of intoxication with clostridial toxin, while the Ab or the protein can also be used for the 
detection of bacterial toxins. 

ABSTRACTED-PUB-NO: WO 9808540A 
EQUIVALENT-ABSTRACTS: 

CHOSEN-DRAWING: Dwg.0/40 

DERWENT-CLASS: B04 D16 

CPI-CODES: B04-E08; B04-G01; B04-N0300E; B12-K04A4; B14-A01; B14-S11B; D05-H07; DOS- 
HI 1; D05-H14A1; D05-H17C; 
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Entry information 

Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 



BXAl_CLOBO 
P10845 

P01561P18639 
Release 11, July 1989 
Release 26, July 1993 



Annotations were last modified in Release 46, February 2005 
Name and origin of the protein 
Protein name 
Synonyms 



Botulinum neurotoxin type A [Precursor] 
EC 3.4.24.69 
BoNT/A 
Bontoxilysin A 
BOTOX 

Botulinum neurotoxin A, light-chain 
Botulinum neurotoxin A, heavy-chain 

Name: botA 

Synonyms: atx, bna 

Clostridium botulinum [TaxID: 1491] 

Bacteria; Firmicutes; Clostridia; Clostridiales; Clostridiaceae; 
Clostridium. 

References 

[1] NUCLEOTIDE SEQUENCE. 
STRAIN=Type A / NCTC 2916; 

MEDLINE=90235864;PubMed=2185020 [NCBI, ExPASy, EBI, Israel, Japan] 

Thompson D.E., Brehm J.K., Oultram J.D., Swinfield T.-J., Shone C.C., Atkinson T., Melling J., 

MintonN.P.; 

"The complete amino acid sequence of the Clostridium botulinum type A neurotoxin, deduced by 
nucleotide sequence analysis of the encoding gene."; 
Eur. J. Biochem. 189:73-81(1990). 

[2] NUCLEOTIDE SEQUENCE. 
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STRAIN=Type A / 62A; 

MEDLINE=90264400;PubMed=2 160960 [NCBI, ExPASy, EBI, Israel, Japan] 
Binz B., Kuarzono H., Wille M., Frevent J., Wernars K., Niemann H.; 

"The complete sequence of botulinum neurotoxin type A and comparison with other clostridial 
neurotoxins."; 

J. Biol. Chem. 265:9153-9158(1990). 
[3] NUCLEOTIDE SEQUENCE OF 1-65. 
STRAIN=Type A / 62A; 

MEDLINE=97016817;PubMed=8863443 [NCBI, ExPASy, EBI, Israel, Japan] 
East A.K., Bhandari M, Stacey J.M., Campbell K.D., Collins M.D.; 

"Organization and phylogenetic interrelationships of genes encoding components of the botulinum 
toxin complex in proteolytic Clostridium botulinum types A, B, and F: evidence of chimeric 
sequences in the gene encoding the nontoxic nonhemagglutinin component."; 
Int. J. Syst. Bacteriol. 46:1105-1112(1996). 

[4] NUCLEOTIDE SEQUENCE OF 1-34. 
STRAIN=Type A / Hall; 

MEDLINE=89350959;PubMed=2669749 [NCBI, ExPASy, EBI, Israel, Japan] 
Betley M.J., Somers E., Dasgupta B.R.; 

"Characterization of botulinum type A neurotoxin gene: delineation of the N-terminal encoding 
region."; 

Biochem. Biophys. Res. Commun. 162:1388-1395(1989). 
[5] NUCLEOTIDE SEQUENCE OF 1-18. 
STRAIN=Type A / NIH; 

DOI= 10.1 0 16/00 14-5793(95)0 1 24 1 -5;MEDLINE=96096783 ;PubMed=852 1 962 [NCBI, ExPASy, 
EBI, Israel, Japan] 

Fujita R., Fujinaga Y., Inoue K., Nakajima H., Kumon H., Oguma K.; 

"Molecular characterization of two forms of nontoxic-nonhemagglutinin components of 

Clostridium botulinum type A progenitor toxins."; 

FEBS Lett. 376:41-44(1995). 

[6] PROTEIN SEQUENCE OF 1-16. 

MEDLINE=84178501;PubMed=6370252 [NCBI, ExPASy, EBI, Israel, Japan] 
Schmidt J. J., Sartymoorthy V., Dasgupta B.R; 

"Partial amino acid sequence of the heavy and light chains of botulinum neurotoxin type A."; 
Biochem. Biophys. Res. Commun. 119:900-904(1984). 
[7] PROTEIN SEQUENCE OF 1-46. 
Dasgupta B.R, Foley J., Niece R; 

"Partial sequence of the light chain of botulinum neurotoxin type A."; 
Biochemistry 26:4162-4162(1987). 
[8] PROTEIN SEQUENCE OF 1-5 AND 444-456. 

DOI=10.1016/0300-9084(90)90048-L;MEDLINE=91 120847;PubMed=2 126206 [NCBI, ExPASy, 

EBI, Israel, Japan] 

Dasgupta B.R, Dekleva M.L.; 

"Botulinum neurotoxin type A: sequence of amino acids at the N-terminus and around the nicking 
site."; 

Biochimie 72:661-664(1990). 

[9] PROTEIN SEQUENCE OF 448-464 AND 872-895. 

MEDLINE=89024662;PubMed=3 178218 [NCBI, ExPASy, EBI, Israel, Japan] 
Sathymoorthy V., Dasgupta B.R, Foley J., Niece R.L.; 

"Botulinum neurotoxin type A: cleavage of the heavy chain into two halves and their partial 
sequences."; 
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Arch. Biochem. Biophys. 266:142-151(1988). 
[10] PROTEIN SEQUENCE OF 448-482. 

MEDLfiNE=85285016;PubMed=3896784 [NCBI, ExPASy, EBI, Israel, Japan] 
Shone C.C., Hambleton P., Melling J.; 

"Inactivation of Clostridium botulinum type A neurotoxin by trypsin and purification of two tryptic 
fragments. Proteolytic action near the COOH-terminus of the heavy subunit destroys toxin-binding 
activity."; 

Eur. J. Biochem. 151:75-82(1985). 
[1 1] PROTEIN SEQUENCE OF 866-879 AND 1 147-1218. 
PubMed=83 97793 [NCBI, ExPASy, EBI, Israel, Japan] 
Gimenez J.A., DasGupta B.R.; 

"Botulinum type A neurotoxin digested with pepsin yields 132, 97, 72, 45, 42, and 18 kD 
fragments."; 

J. Protein Chem. 12:351-363(1993). 
[12] IDENTIFICATION OF SUBSTRATE. 

DOI=10.1016/0014-5793(93)80448-4;MEDLINE=94063091;PubMed=8243676 [NCBI, ExPASy, 
EBI, Israel, Japan] 

Schiavo G, Santtuci A., Dasgupta B.R., Mehta P.P., Jontes J., Benfenati F., Wilson M.C., 
Montecucco C; 

"Botulinum neurotoxins serotypes A and E cleave SNAP-25 at distinct COOH-terminal peptide 
bonds."; 

FEBS Lett. 335:99-103(1993). 
[13] IDENTIFICATION OF SUBSTRATE. 

MEDLINE=94124495;PubMed=8294407 [NCBI, ExPASy, EBI, Israel, Japan] 

Binz T., Blasi J., Yamasaki S., Baumeister A., Link E., Suedhof T.C., Jahn R, Niemann H.; 

"Proteolysis of SNAP-25 by types E and A botulinal neurotoxins."; 

J. Biol. Chem. 269:1617-1620(1994). 

[14] MUTAGENESIS OF GLU-261; PHE-265 AND TYR-365. 

DOI=10.1006Mrc.2001.5911;MEDLINE=21556941;PubMed=l 1700044 [NCBI, ExPASy, EBI, 
Israel, Japan] 

Rigoni M., Caccin P., Johnson E.A., Montecucco C, Rossetto O; 

"Site-directed mutagenesis identifies active-site residues of the light chain of botulinum neurotoxin 
type a."; 

Biochem. Biophys. Res. Commun. 288:1231-1237(2001). 
[15] X-RAY CRYSTALLOGRAPHY (3.3 ANGSTROMS). 

MEDLINE=98455071;PubMed=9783750 [NCBI, ExPASy, EBI, Israel, Japan] 
Lacy D.B., Tepp W., Cohen AC, Dasgupta B R, Stevens R.C.; 
"Crystal structure of botulinum neurotoxin type A and implications for toxicity."; 
Nat. Struct. Biol. 5:898-902(1998). 

Comments 

• FUNCTION. Inhibits acetylcholine release. The botulinum toxin binds with high affinity to 
peripheral neuronal presynaptic membrane, is then internalized by receptor-mediated endocytosis. 
The C-terminus of the heavy chain (H) is responsible for the adherence of the toxin to the cell 
surface while the N-terminus mediates transport of the light chain from the endocytic vesicle to 
the cytosol. After translocation, the light chain (L) hydrolyzes the 197-Gln-|-Arg-198 bond in 
SNAP-25, thereby blocking neurotransmitter release. Inhibition of acetylcholine release results in 
flaccid paralysis, with frequent heart or respiratory failure. 

• CATALYTIC ACTIVITY. Limited hydrolysis of proteins of the neuroexocytosis apparatus, 
synaptobrevins, SNAP25 or syntaxin. No detected action on small molecule substrates. 
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• COFACTOR: Binds 1 zinc ion per subunit. 

• SUBUNIT: Disulfide-linked heterodimer of a light chain (L) and a heavy chain (H). 

• SUBCELLULAR LOCATION Secreted. 

• PHARMACEUTICAL: Available under the name BOTOX (Allergan) for the treatment of 
strabismus and blepharospasm associated with dystonia and cervical dystonia. Also used for the 
treatment of hemifacial spasm and a number of other neurological disorders characterized by 
abnormal muscle contraction. 

• MISCELLANEOUS: There are seven antigenically distinct forms of botulinum neurotoxin: Types 
Types A, B, CI, D, E, F, and G. 

• SIMILARITY: Belongs to the peptidase M27 family [view classification]. 

• DATABASE: NAME=BOTOX product information Web site; 
WWW="http://www.botox.com/site/". 

• DATABASE: NAME=Protein Spotlight; NOTE=Issue 19 of February 2002; 
WWW="http ://www. expasy.org/spotlight/back_issues/sptltO 1 9. shtml" . 

Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use as long as its content is in 
no way modified and this statement is not removed. 
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X52066; CAA36289.1; -. [EMBL / GenBank / DDBI] [CoDingSequence] 
M30196; AAA23262.1; -.[EMBL / GenBank / DDBI] [CoDingSequence] 
X92973; CAA63551.1; -. [EMBL / GenBank / DDBI] [CoDingSequence] 
D67030; BAA1 1051.1; -. [EMBL / GenBank / DDBI] [CoDingSequence] 
M27892; AAA23269.1; -.[EMBL / GenBank / DDBI] [CoDingSequence] 
A3 5294; BTCLAB. 

3BTA; X-ray; A=l-1295.[ExPASy / RCSB / EBI] 
M27.002; -. 

IPR008985; ConA_like_lec_gl. 
IPRO 1 1 065 ; Kunitzjike. 
1PR006025; Pept_M_Zn_BS. 
IPR000395; Peptidase_M27. 
Graphical view of domain structure. 
PF01742; Peptidase_M27; 1. 
Pfam graphical view of domain structure. 
PR00760; BONTOXILYSIN. 
PDOO 1963; Botulinum; 1. 

[Domain structure / List of seq. sharing at least 1 domain] 

PS00142;ZINC_PROTEASE; 1. 

[Family / Alignment / Tree] 

P10845. 

P10845. 

P10845. 

P10845. 

P10845. 

P10845. 

P10845; 858342F754862579. 
Get region on 2D PAGE. 

View cluster of proteins with at least 50% / 90% identity. 
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3D-structure; Direct protein sequencing; Hydrolase; Metalloprotease; Neurotoxin; 
Pharmaceutical; Transmembrane; Zinc. 
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INIT_MET 
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CHAIN 
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447 


447 


Botulinum neurotoxin A light-chain. 


CHAIN 


448 


1295 


848 


Botulinum neurotoxin A heavy-chain. 
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222 


222 




Zinc (catalytic) . 


ACT_SITE 
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Zinc (catalytic) . 
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261 


261 




Zinc (catalytic) . 


DISULFID 


429 
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Interchain. 


DISULFID 


1234 
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TRANSMEM 
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646 


21 


Potential • 


TRANSMEM 


655 


675 


21 


Potential . 


VARIANT 


26 


26 
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V -> A. 


MUTAGEN 


261 


261 




E->A: Drastic decrease in enzymatic 


MUTAGEN 


265 


265 




F->A: Decreases enzymatic activity. 


MUTAGEN 


365 


365 




Y->A: Decreases enzymatic activity. 
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1 




P -> Q (in Ref . 1) . 


CONFLICT 


479 


479 




E -> P (in Ref. 9) . 
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875 


875 




T -> L (in Ref. 8) . 
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891 


891 




S -> K (in Ref. 8) . 
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1217 


1217 




S -> Y (in Ref. 11) . 


TURN 
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STRAND 
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25 
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7 
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2 
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3 




TURN 
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Length: 1295 AA [This is the Molecular weight: 149323 Da CRC64; 858342F754862579 [xhis 

length of the unprocessed [This is the MW of the « , - L . 

r i i is a checksum on the sequence] 

precursor] unprocessed precursor] M J 
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PFVNKQFNYK DPVNGVDIAY IKIPNVGQMQ PVKAFKIHNK IWVIPERDTF TNPEEGDLNP 



70 80 90 100 110 120 

PPEAKQVPVS YYDSTYLSTD NEKDNYLKGV TKLFERIYST DLGRMLLTSI VRGIPFWGGS 

130 140 150 160 170 180 

TIDTELKVID TNCINVIQPD GSYRSEELNL VIIGPSADII QFECKSFGHE VLNLTRNGYG 

190 200 210 220 230 240 

STQYIRFSPD FTFGFEESLE VDTNPLLGAG KFATDPAVTL AHELIHAGHR LYGIAINPNR 

250 260 270 280 290 300 

VFKVNTNAYY EMSGLEVSFE ELRTFGGHDA KFIDSLQENE FRLYYYNKFK DIASTLNKAK 

310 320 330 340 350 360 

SIVGTTASLQ YMKNVFKEKY LLSEDTSGKF SVDKLKFDKL YKMLTEIYTE DNFVKFFKVL 

370 380 390 400 410 420 

NRKTYLNFDK AVFKINIVPK VNYTIYDGFN LRNTNLAANF NGQNTEINNM NFTKLKNFTG 

430 440 450 460 470 480 

LFEFYKLLCV RGIITSKTKS LDKGYNKALN DLCIKVNNWD LFFSPSEDNF TNDLNKGEEI 

490 50 0 510 52 0 53 0 54 0 

TSDTNIEAAE ENISLDLIQQ YYLTFNFDNE PENISIENLS SDIIGQLELM PNIERFPNGK 

550 560 570 580 590 600 
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